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(57) Abstract 

A novel n -amylase excellent in 
add and beat resistances, which is produced 
by a microorganism of tb genus Bacillus 
licheniformis n and is capable f liquefying 
corn starch under an acidic condition of 
pH 4.0-5.5 at a temperature f 90-110 °C 
Furthermore glucose can be obtained in 
a high yield by saccharifying com starch 
with glycoamylase without adjusting the pH 
value. 
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g§ m « 


it§, £ L < ttpH4. 0 ~5. 5 ©BftT\ ^^90-110 T&± 
fcfrtlfc ar-7 $ 7--fe\ *0»it8!&tfRB*£JIJ^*i8t8 

& 7' K $ 8§ E © * »; =f «§ © S it C *? ^ T . iS£ffl tt > 

*§iiti:> M£M$-tir. ft^-C, a -7 $ 
^JPLT, ^90'C T'M£ it *t is ±»© 

^"ififw/S ■jtli^ Bacillus s tearo thermoph i 1 us (K.Ogasawara, 
A. Imanishi, T. Isemura, J. Biochem., 67, 65-75 (1970) x 

&m&&, mwxmmtt, 37, 353, 356 (1959) 3 , Bacnius 

1 i chen i f ormi s (F. J. Morgan^ J. Applid Bacteriology.. 
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50,107-114 (1981), H.L. Antrim^. Starch, 43,355 (1991)] h 
5 H Bacillus subtil is (9#&HS58-34117) & £ © /< 'i/JU^M 

*-(Jet cooker) in? ^'tlS^gt . pH 6 ~.6. 5 x 103 ~ 1 1 0 
t(Daa--C»»l/T©* (&5#r«g) . 90~95*C 
•CI. 5 ~ 2 Bf B«#LT«ft*Jlfir & OfffcftT 

£W:*SpH*< 6 ~ 9 *) . B»ttC*«fc», MMI§© 
pH«\ 3tL^Tv ilSU 6 -6. 5 H'iffrtlT £ fco — 
^ - x ©3KJ1k:*?^Ts iKfl:«t8©tiflS£teJB $ ft* 7 x -</b 
• ~#-©^;U3 T $ ? -■fe*©*jgpHtt4. 5 (tig N MM 
fflKtteOT Kfc*fc«K PH6 -6. 5 T*ft Lfcft. SI 

*iSDL/T, pH*4. 5ffrj£STffiTS*x Utt^SE £ ft ? t ^ 

*fc> P H6 &±©®tt-c«, 7^* y JlttfcCfc *J . 
fcr + X h «J ^©a7cft*®*<7 y 0 \ -XCRttft$ft, d 
©fc«K ^'^3 7 § £ §s 27cft*«ffll©^ 

2ii^v/i^f id-^ (^';b3-xi7v^ \ — 7 

- X _iRS©ffiT* h tz h LT ^ tz (J.K.Shetty, W.G.Allen, 
Cereal Foods World, 33, 929 (1988) 0 

#±©S*fr 6, pH6 JKT©KttTT*»**fcr *Pgg*< 
# < 0»KtK«l; Off ^ntg fc. 0J;il±\ fcU 35 

% r $ * p n fggfST. PH6. 5 T 105 1 -Cftffl3-§or-7$7 
-•ET&gfic Bacil lus 1 i chen i f orm i s I F0121 96i£ £ J. r Q V 7 
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V V -zmmt 3 d t iZ £ <0 N P H5.5. 105 *CT' bftmt&M 

^b^Bg*n61^g*£^t*653 1) ) . J.F.ShettyS, 

ftiIpH«6.5C & 3 "7 /l/^ a p -X 0£$£«l]T' § 
£pH5.8 K*^Tt, ^tD3 frKSH&agJb-g & 5 Bacillus 
1 icheni f ormis L-1700 a - 7 % ? - ** (Taka-Therm II) £ O 
^TiStTt^ (Cereal Foods World, 33, 929 (1988) ] . 
£ tz . R . L . An tr i a h i> M. il pH # 5 . 5 ~ 6 . 0 IZ h Z> Baci 1 1 us 
1 icheni form i s® a-7H-fe**fflt\ pH5. 5T 0 igfflftfc 13 
O^TlSltt^ (Starch, 43, 355 (1991) ) . Nielsen^ 
tt» Thernioanaerobacter CP£gT 3 Biiftir O Df *X h 'J 
y (70Df'^HJV^«/A; h 7 y X 7 x 7 
-**) *< % P H4. 5 N 105 r 9 * o 3 ^gS^iftfg £ £ 

fBSLT^S (Food Technology, January, 102 (1991)) . t 

tiitt© or - 7$-t^4If§: t*<jffl £ ftT ^* (ttffl 
BB61- 115491, 4#BBBS 61-185185) *v d © SIS ttf£££fx C & 

ffltr^ r 9 * a n ->M#MT § (103-105 t) T % 

*^PH 5 PiTOllttTT. BiiWC r $ * a 3 5/«t9**it-r 

f£ H J © 6S * 
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lipHff h * n n * |& £ ifc ft "C S * »K • if&tt® or 

- 7 $ 7 - -b* * v K < § $ fx- h L T § fc . A 
>)v%MQ> 1 ®&*<fi$pH& 5 ( 1 %© pJ?£M$©T\ 80 T 
?30#5E© i £pH4. 7 -5. 3 ) . ftMJ£90'C ( 1 % RTiStt 
»*0©T71O#5l&. 5mM ©l{U;w> a -)i»0SSTtiis 
*jgfiKtt»100t)G!fe *) . 30-35% 0 h^*nrJ:>M©T\ 
P H4. 0 ~5. 5.x L < fcU. 5 ~5. 0 0|ftT« -990-110 
TC n *P * L < tt 105-110 *C ©1ST h $ * a n ->M£M 

IP "6 n *-§6>!80BWlix pH4. 0 -5. 5 OiSttT> fro90~110 
•Cj^±0ffiffl-C % ^to: *>*©*»ft-CS S$f&« or - 7 

%t Z^is^X - , J^i7t;i'U4§iLT, or - 7 $ ~> 

■ c ^ t a *? x h £ . 

y KlT^dl/v f+x K'J ylkts. c © fc » x £tt © *&K 
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to tl £ v )V h ^ y * * - X ) £ G 6 (^*3-;6fl4>bS 
S -7 fl/ h -s * * - X) S^^^iRtS^, I8ftCtt, 
□ — X , 7*^'J*-x, v/^tF^ - Xs 

v;i/h-;y^^-x> 7^^*f*-x S£ — a®a7Ctt:*■ 
y * . *P#«7 $ o * yXtt*0«4ft0 
or -1,6- * KtS^*JB**l? , r*C:i:tt'CgSV^. 

b) ftfflpH&tfftjIpH : *B-*tt P H3. 5 ~10©l£ ^ ttffl C flsffl 

13 (ftGt«HflSlM 2 ) «k •? 43 s 5mM ftRSfli 

* 1 %"IJSttlRtt©T-Cs 80t-C30ftlS!Kl&Lfc<!:S. gjgtt 
ffl P H«4. 7~5.3C*(I % pH5. 5 J8lT©KttTC*^T 4>«k < 

wmt <s m i u#i> — o— »Kg®«. — •— u xKg® 

ft) . **«H5fr&!H&;fr8«fc Sfcx ifft« . 

»tt«^*#-e**80X©»»Ts fr*55iM ©CaCl 2 ©#£T 
-ftftfli*105t T 5 fl\ -fcftfc£95TC TO. 5 ~ 6 B$|g] 
fT^fc££©SSpHH:|ij5K82»$>j|iS (I4H#1, — □— 
PH5.25. — ■— P H5. 0 . — O— PH4.75. — •— P H4. 5 ). P H4.5 
ffi'&tZ&^T < ftM V *3 * n 3 ^M£3£££fMT 

c) ttffl£Sfttf*»fiK : 120t*Tffffl-T*. 

^4 (&§e-r suftfli 3 ) j; -5 i%njjttt»ta 

10mM&MM( P H5.5) T? 10# 1815 E $ * fc £ § 
©ftil&&«:!&90*c £ *i£ 2 m0W, — O— ) . 

5mM ©CaCl 2 © £ £ T T « 100 t C IS # h *l tz (H2U#R2 N 

fl/'XJi^yoSSTf fit. P H 4 ~5.5, L < 4 .3~ 5 , 
SS90~120 t> #* L < tt90~105 d t 
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#-Cfc<6 (t6)(i5#E, — ■- 105 — □— 100 -C. 
— •— 95*C> — O— 100-C) . 

d) P H$j£tt : 1 I*|H©*a-C v PH!5j5~10K:fc^T$ 
JET**.-pH»4. 5 ~11T80%&±©S&#&8£ 

e) m%m®L : 5«M ft (pH5 . 5 ) ©T» 60-100 t©fi 
gT'lO^Mgfc Lrt: £ § s 90'C £ T IS » €>*l«^ (13 
H#IH. -0-) . Jll»Lfc«©»#«tt**5(£«W4 ) c 
*Lfc«MK:\ 100 -CT, 10#ia©»n!&T*ij50%©&«*<i8«> 

^KRtfCacr. ©#aT-C$3E^$ns. 
5mM ©CaCl* ©#£ 7f «100*C T10#»ngS L T *> &«*U3«> 
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B»6*ltt^. **»©«^*#tJb*30~35%©«*»T. fr^ 
CaCl 2 ©#STT*tt, 100 tf2^ISIgl£$*t^ i£ft©ffi 

f) : * 7 7 7 v 0 *G-75*J8^fcyi'»iBifeC«fc *) ffi 
3E L/c^^*«^9,000 -Cfc*. *^^tt7 S 3 vftS*ii©# 

1 £^-h£Hitf '*R#*i8R<Yil-10) £MU 
tt 3 Tl^T^mihr SFRfl.atifllR(YM-3)TRBj]:3 *i5. 

g) ££-fb : Ca 2 % Sr 2 % Ba 2 \ Na* & ct' © T T* JSftffeffi 
fr€>«!IS*lS. h) ffiS^J : Zn^s Hg 2 % Ag 2 % Cu 2 *. Fe 2 

Al 3 + Si'tlJ; *}H«£*i&. i) : J&#ft±SfrS> 

80%5&&ft$> DEAE — -fe 77P-X^7^i?n-7h^-77^- 
it7rf v^6-T5*7A^D7|>/7 7-f-Si;CJ;(ll 

*%9J© or -7 § 7-**©W*ffitttt*©«fc -9 £ ItiS L 
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£M l.Oaei Ls 90*C 15#rHl&t&&. a ^ fit& 

$ (3-5ii(0.2gI z + 2g KI) 2.5 mfiiO.lM H C 1 1 0 ra£ ^ 100 
BJiLfcl)®) 5 id£]}\\?LZKfc£W±£ -it § tglZs 
MfeL. 15#fifcM&. 660nm Titfe-T^o d©^^T'. 1 

(b) : JIS-7001- 1990 C * U T *t fc . f 
S*>5, #r h»»lg*#t;0.1llftK««*(pH5.0) lOrfC, 

6*£ifc£i infi »n ^ . 65TTEfc* *. ffeffiifc«*iLT, •> y 

V •> a + -9- y) 15^r H lT'|5l 15 fife 

(c) stciis*?* («nt#) oAmmmmmizmmbtzi % 

RTi8ttaR»«(pe5.0)0.5alc»B***fR©ii**JraA N M 
• *;uv yffic«k *)3£«-f«. I0*ftT?l #HC1 v^f 
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*» 91 ©Bfcttl&ffl ft S **30~35 
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TT?ttx 100 *C -ZlOftmm IT ©fST#% £ffi» h *iS 
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•c t 2 nRiRjfcat>ffitt©ffiT*<»£e» &ns ^ (« 7 ) c$ 
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ffl©-MM>gft> 100 -110 tOHTfiUft*, P H4~5 

© Ktt T T if •? c <t *< t & * . mcjitu 

a-7^7-*'OJ6^tt» PH 6 ~ 7 T?. tt it $5 T & 

pH 6JKT©Kttffll - C^$£'?**) n 103-110 T©fflg 

T'«s P H5.5mTT h $ * a 3 WLitt 3 Z t «3IK± 

T* § & ^ it . 

•r«fc$. ^ 1 2 ^feiBfe^tt J; -5 c. :ftSTC*g 

$*lTl>£ar-7S 7-** 0#^Stt2 75 ~7 ^ C & § © fZ M 
U *fBW©B*tt. #?*3000&T£M£*§I1#MB£ 
(Amicon ftSSit. YM-3) T K lh i* ft fc # . 1 7] #T * 1 

3 PSfl-MBI (Amicon ttfiit. YM- 10) * 1 il L fc . * r 
r 7 9 X (Sephadex)G-75£J8V^ H^yA^IilT 
'J#K^l^7-€ (#^*13,700K *^ M)r->y 
35,000)* :* **7 ^7' 5 y (#?M45,OO0K JfiL $& 7 ;i/ 7* $ y 
(#^»67,000) *JB^ y^*«JSfeK:«k *)ltJELfc*B*© 
^Mtt^OOO*'^ b 1 tz. tftt>*>. #fS$©Pli« 

*©BKtt£B»tt«:*4LT^S fe©i:#;iS>*i&. 

£pH5 KTtllCt^i^t^ h $ * a 3 £/«f9c#£ ft 
* * y * » « £ © **6*J #t * a F'J yi^tH:*|ti 
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y) «S*:i^-5§«:ic*«. tit. f»&*ifcf**h 

x h y y ti N #§g?lJ©W^ftfr^»P*tt©Bg|§£ffl^£ lie 
«k*)tD»Tf&&*ifc4>©t**. * 5B IB © a - 7 $ 5 - -fe" 0 i¥ 

iK • HJifett or - 7 § 7-t"4ilB. licheniiformis or tt N 
18 2%^ * H7'FV 1%, K 2 HP0 4 0. 3%, MgS0 4 • 7H 2 0 0.1 

R£ffeI*I!l8IIHPf&ffiettX»FM» 13286^ (FERM P- 
13286) t L T IFfE £ iil7^-<x h J; S N . ftffiBIR 

§lt#-tFERM BP-4480 £ L T *ft*<£ 3 ftT ^ * . 
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(2) ^viftfttt : + 
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\tL S : • 4 1 S — S 51 2 

(5) * ^ -7 — ** : + 

(6) ilTtOif: + 

(7) V-P5JB: + 
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(8) V-P7* n * <Z)pH: 5.3 

(9) to + 

(11)*" 7 V ©St ft : + 

(13) 0 x ym®W% : + 

(14) r o tr* + 

(15) W«Efc: - 

(16) 5i^J§©M7C : + 

(17) pH6. 8 T©4f ( - a - h 'J x y h 7' o X) : + 

(18) pH5. 7 T®4f : + 

(19) 5 %NaCl#STT'©4W: + 

(20) 7 %NaCl#£TT' 04f : + 

(21) 10'C "C ®4f : 

(22) 30t ?©£W: + 

(23) 55'C tOSf: + 

(24) 65t T ©£W: 

± 0 IS 3£ 6*7 It £ O Bergey's Mannual of Determin 

ative Bactgeriology,H 7 J&Rtffg 8 #H£>^> 
;i/ X • 'J i 7 t ;H X ( Bacillus 1 icheni f ormis) £ ifi H © 
4l5il5|SL/. #9 £ /* -> ;i/ X • U ~ 7 * ;i/ $ x cr Bacil lus 
1 i chen i form i s or ) £ tfp L . 

* •> ;^ • 'J * - 7 * ;i/ $ x ^HC^T ck ? £, 
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#90 1 IZ& SiK^fS a - 7 % 7--i£%£mt 3 Z £fr%Q h 

*1 £ i£# L T *H HJ 0 a - 7 § 7 - * " £ £S "T 3 £ x g 
MM iLT, ^alfis Ah^ y /n* t x i? - y • * ^ >r - 7' • y 

* - N £| x * x . -?7*hy, $ * -fef ^ y N gSi + ^§i' 

h y sg?&x** N Ain/^s 3-y-xr^7*' 'j * 

# c n y y 7^^>n^y, v y # y ^ * y & t' 0 
& 2ra 'jy»iitt, WAtf, K 2 HPo,tto.05~ 

0.3%. v^^i/^AigiLT, MgS0<-7H 2 0 «0.01~ 

0.3%, *.^^*nfiil/t, WiLtf, CaCl 2 ttO. 01-0.1 

*3B9J© or - 7 \ v - ft 3 . ft 

iiXttat^tfift;: «k *3 , life 81 L, HJR-r -s . 

*&8 0 or -7 § 7-**ttStttt£»&tt«:ffftT^Sfc» N 
3ii£> IlWKtt)i^T^«/<^l/X-- X 7'» ( Bacil lus 
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